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LIMIT OF LIABILITY:

The designs in this booklet are based on extensive research
of the causes and effects of windstorm damage to buildings.
Shelters designed and built to these designs should provide
a high degree of pant p
({hurricanes and tomadoes.) Any substitution of either materials

or design concepts may decrease the level of occupant protection

and/or increase the possibility of personal injury during a severe wind event.

tion during severe windstorms

Because it is not possible to predict or test all conditions that may occur
during severe windstorms, or control the quality of construction, among
other things, the designer does not warrant the design.

The designer neither manuf: nor sells shelters buiit from this design.

The designers have not made and do not make any representation, warranty,

or t, expl or implied, with respect to the design, condition, quality,
durability, operation, fitness for use, or suitability of the shelter in any raspect
whatsoever. Designers shall not be obligated or liable for actual, incidental,
consequential, or other damages of or to users of shelters or any other p

or entity arising out of ar in connection with the use, condition, and/or performance
of shelters built from this design or from the maintenance thereof.
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IN-RESIDENCE SHELTER

GENERAL NOTES

1. CONCRETE:

A. ALL CONCRETE SHALL HAVE STONE AGGREGATE (NORMAL WEIGHT). 28-
DAY COMPRESSIVE STRENGTH (fc) SHALL BE 3000 PSI| MINIMUM FOR CAST-
IN-PLACE CONCRETE.

B. REINFORCING BARS SHALL BE MILD STEEL WITH A MINIMUM
YIELD STRENGTH OF 60 KSI.

C. REINFORCING BAR PROTECTION:

1. CONCRETE PLACED AGAINSTEARTH............ 3"
2. CONCRETEPLACEDINFORMS ............ 1-1/2"

D. REINFORCING BAR PLACMENT TOLERANCE IS 1/2" IN ANY DIRECTION.

E. SPLICING OF REINFORCEMENT IS NOT PERMITTED EXCEPT AS SHOWN
ON THE DRAWINGS. BARS SHALL BE LAP SPLICED AT ALL CORNERS.
SPLICE LENGTHS AS FOLLOWS:

1. #4BARS ... ... ...l 24"
2. #6BARS ... ...l 30"

F. WELDED WIRE REINFORCEMENT: LAP ONE AND ONE-HALF MESH SPACES
AT SPLICES AND WIRE IN CONTACT.

G. FIELD WELDING OF REINFORCEMENT IS NOT PERMITTED.

H. ALL REINFORCING BAR BENDS SHALL BE MADE MECHANICALLY. HEAT-
BENDING 1S NOT PERMITTED.

. MASONRY:

A. MASONRY UNITS SHALL DEVELOP ULTIMATE COMPRESSIVE STRENGTH (fm) OF
1500 PSI AT 28-DAYS.

B. MORTAR TO BE TYPE M OR S PER ASTM C270-97

C. REINFORCING BARS SHALL BE MILD STEEL WITH A MINIMUM
YIELD STRENGTH OF 60 KSl.

D. REINFORCING BAR PLACEMENT TOLERANCE IS 1/2" IN ANY DIRECTION.

E. SPLICING OF REINFORCING BARS IS NOT PERMITTED EXCEPT AS SHOWN
ON THE DRAWINGS. SPLICE LENGTHS AS FOLLOWS:
1. #4BARS . ... .. ... Ll 24"
2. #5BARS........ ... 30"

F. HORIZONTAL TRELLIS (WIRE) REINFORCEMENT INSTALLED AT EVERY
OTHER COURSE: LAP ONE AND ONE-HALF MESH SPACES AT SPLICES
AND AT CORNERS. '

. WOOD:

A. FRAMING LUMBER TO HAVE MODULUS OF ELASTICITY = 1,200,000 PS!
MIN. AND F ;- 850 PSI MIN. FOR NORMAL DURATION LOADING.
EXAMPLES OF ACCEPTABLE GRADE AND SPECIES OF FRAMING LUMBER
INCLUDE #2 AND BETTER SOUTHERN PINE, DOUGLAS FIR, HEM-FIR, AND
SPRUCE - PINE - FIR. ’

B. PLYWOOD TO BE RATED SHEATHING SPAN RATING 24/16,

MIN. 23/32 THICKNESS.
C. ALL WOOD SILL PLATES TO BE .40 CCAP.T. LUMBER.
D. NAILS TO BE COMMON WIRE NAILS.

. COLD-FORMED (LIGHT-GAUGE) STEEL SHEATHING:

A. YIELD STRENGTH FOR METAL IS 36 KS! MINIMUM.
B. ALL METAL SHALL BE G60 GALVANIZED BY THE
MANUFACTURER.

5. THE CONTRACTOR SHALL VERIFY AND COORDINATE ALL DIMENSIONS
AND QUANTITIES PRIOR TO STARTING CONSTRUCTION.

6. THE CONSTRUCTION DRAWINGS SHALL NOT BE SCALED. DIMENSIONS APPLY.

10.

11.
12.

13.

. IF THERE IS A CONFLICT AMONG THE GENERAL NOTES, SPECIFICATIONS, AND

SLLQN% THE ORDER OF PRECEDENCE IS NOTES, THEN SPECIFICATIONS, THEN

. THE CONSTRUCTION DRAWINGS REPRESENT THE FINISHED STRUCTURE.

THE CONTRACTOR.IS SOLELY RESPONSIBLE FOR PROVIDING ALL MEASURES
NECESSARY TO ENSURE THAT THE STRUCTURE IS PROTECTED DURING
CONSTRUCTION. THESE MEASURES INCLUDE (BUT ARE NOT LIMITED TO)
gldgsg\ls% /S\ND BRACING FOR CONSTRUCTION LOADS AND WORKER SAFETY

FOLLOW MANUFACTURER'S RECOMMENDATION'S FOR NAILING
REQUIREMENTS OF UPLIFT/SHEAR RESISTANCE CONNECTORS.

ALL PLYWOOD JOINTS SHOULD BE SOLIDLY BLOCKED W/2X4'S

WALL & CEILING PENETRATIONS THROUGH THE MISSILE
PROTECTION SHEATHING ARE TO BE MINIMIZED.

CONDUIT & OTHER VERTICAL RUNS IN WALLS SHOULD BE COLLECTED
AND RUN IN THE CHASE.

14. DO NOT DRILL THROUGH WALL STUDS OR TOP AND BOTTOM PLATES

FOR PLUMBING SUPPLY LINES OR VENTS. INSTALL ALL PLUMBING
SUPPLY LINES AND VENTS IN PLUMBING CHASE.

15. VENTILATION IS TO BE PROVIDED IN ACCORDANCE WITH THE LOCAL

16.

BUILDING CODE. VENTILATION MAY BE EITHER NATURAL OR MECHANICAL
SUCH THAT MINIMUM VENTILATION IS 0.5 AIR CHANGES / HOUR.

THE DESIGNS SHOWN ARE COMPLIANT WITH THE 1997 NEHRP RECOMMENDED
PROVISIONS.

17. TO ENSURE THE SHELTER PROVIDES THE DESIRED LEVEL OF PROTECTION,

A PROFESSIONAL ENGINEER OR ARCHITECT MUST BE CONSULTED FOR ANY
DESIGN CONDITIONS FOUND TO BE DIFFERENT FROM THOSE REPRESENTED
BY THESE PLANS.

18. SEE SHEETS 15 AND 16 OF 16 FOR THE MATERIAL LIST FOR EACH SHELTER DESIGN.

19. TO OBTAIN AN EQUIVALENT LEVEL OF PROTECTION, SHELTER DESIGNS NOT MEETING

20.

THE SPECIFIC REQUIREMENTS OF THE DESIGNS IN THESE PLANS SHOULD BE DESIGNED

TO MEET THE "NATIONAL PERFORMANCE CRITERIA FOR TORNADO SHELTERS" AVAILABLE

AT THE FEMA WEBSITE AT http://www.fema.gov/library/npc_ts.htm. THE "NATIONAL PERFORMANCE
CRITERIA FOR TORNADO SHELTERS" ALSO PROVIDES ADDITIONAL GUIDANCE ON DESIGNING
LARGER PUBLIC SHELTERS.

THE DOORS SHOWN IN THESE PLANS WERE LABORATORY-TESTED FOR DEBRIS
IMPACT FOR DOOR WIDTHS FROM 2'-6" TO 3'-0". FEMA STRONGLY ENCOURAGES
INDIVIDUALS TO USE A MINIMUM DOOR WIDTH OF 2'-8" FOR WHEELCHAIR ACCESS.

DESIGN BASIS

1. LIVE LOADS USED IN DESIGN: -
A. WIND PRESSURES DEVELOPED FROM 250 - MPH 3-SEC. PEAK GUST
IN ACCORDANCE WITH ASCE 7-95.

B. WINDBORNE DEBRIS (MISSILE) IMPACT LOADS CREATED BY A 15-LB. 2X4
TRAVELING HORIZONTALLY AT 100 MPH, TRAVELING VERTICALLY
AT 67 MPH, AND IMPACTING NORMAL TO WALL SURFACE.

2. SOIL BEARING CAPACITY OF 2000 PSF MIN. HAS BEEN ASSUMED.

ABBREVIATIONS

AB. - ANCHOR BOLT

CMU - CONCRETE MASONRY UNIT
CONC. - CONCRETE

DBL. - DOUBLE

DIA. - DIAMETER

EW. - EACH WAY

GA. - GAUGE

GYP. - GYPSUM

ICF - INSULATING CONCRETE FORMS
MAX - MAXIMUM

MH. - MANHOLE

MIN. - MINIMUM .

N.T.S. - NOT TO SCALE

0.C. - ON CENTER

P.T. - PRESSURE TREATED
REQD. - REQUIRED

S.F. - SQUARE FOOT

SYP - SOUTHERN YELLOW PINE
TYP. - TYPICAL

WWF - WELDED WIRE FABRIC
w - WITH

LIMIT OF LIABILITY:

The designs in this booklet are based on extensive research

of the causes and effects of windstorm damage to buildings.

Sheiters designed and built to these designs should provide

a high degree of occupant protection during severe windstorms

(hurri and toradoes.) Any substitution of either materials

or design concepts may decrease the level of occupant protection

andlor increase the possibility of personal injury during a severe wind event.

Because it is not possible to predict or test all conditions that may occur
during severe windstorms, or control the quality of construction, among
other things, the designer does not warrant the design.

The designer neither manufactures nor sells sheiters built from this design.

The designers have not made and do not make any representation, waranty,

or covenant, express or implied, with respect to the design, condition, quality,
durability, operation, fitness for use, or suitability of the sheiter in any respect
whatsoever. Designers shall not be obligated or liable for actual, incidental,
consequential, or other d ges of or to users of sheiters or any other person

or entity arising out of or in connection with the use, condition, and/or performance
of shelters built from this design or from the maintenance thereof.
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PRECAST CONC.
MH. LID ———

1

]

PRECAST
CONC. MH
RISER

PRECAST

CONC. MH.
BASE

|
h ~ |
INTO FLOOR SLAB — SEE NOTE(®). | | |° > t
DRAWING 1G-1 A
AIRHOLES DRILLED THROUGH—T I |« o o ({ /lh: #5 BARS
™~ }(-!A‘)rCH nglADﬁIéIEEAS\.T "l\_IEAST ! =t | @6" 0.C. BOTH DIRECTIONS
25) 1/2" DIA. L b J IN CAST-IN-PLACE LID
PIPE THE ACCESS HATCH
CLAMP ‘ SLOPE FLOOR AWAY FROM
PRECAST CONC. . / MH LID_OR CONSTRUCT
SEiSsERSSESSSSssSsEaASS INSECT SCREENING D _L 1 \ LE-EPySYE gg Vﬁ?’?gg
[ WRAPPED OVER % ‘!ﬂ'ﬁ‘_’:‘-l t‘.. _'_::'_\
"~ END OF PIPE T3 I
o L FEiGHT LADDER | 47 ALTERNATIVE LOCATION®
LL HE N Y
(1 RODENT SCREENING PRECAST el I RODENT SCREENNG
= VA" =10 = gk
G/ SCALE: 14" =1-0 CONC. \ 1 3 SEE DETAL—1
40 i\ i ) i
' ACCESS HATCH EITHER CAST £ #5 BARS
INTO MH.LID OR CAST gl ‘1 @6" 0.C. BOTH DIRECTIONS
gﬂggw&léoc‘)g 1SLAB - SEE NOTE (®) % 23 FOR CAST-IN-PLACE BOX
[ /] L4 EMERGENCY SUPPLY KIT
: 1 A e i _ STORED INSIDE SHELTER
. ElEs Rt an nnamnic N
| AIRHOLES DRILLED THROUGH T e e BITUMINOUS WATERPROOFING
HATCH LID . 5-0"SQ. PER LOCAL CODE (TYP.)
DRILL AT LEAST

©

8)__0):

_‘ ~)Z;

(25) 172" DIA. HOLES IN
THE ACCESS HATCH

ALTERNATIVE LOCATION
r:x;*—_(see OTHER DETAILS THIS PAGE

FOR OTHER ALTERNATIVES)
COMMERCIALLY AVAILABLE
RODENT SCREENING OR

SEE DETAIL‘i
\— MIN. 2" DIA. OR
R LARGER VENTILATION PIPE

e PROVIDE

WATERTIGHT SEAL

PRECAST CONC.
MANUFACTURER TO PROVIDE
WALL PENETRATION

T

=1

BITUMINOUS WATERPROOFING
PER LOCAL CODE (TYP.

EMERGENCY SUPPLY KIT
STORED INSIDE SHELTER

UNDISTURBED SOIL OR

COMPACTED SUBGRADE PRE-INSTALLED

LADDER RUNGS

/2 \PRECAST CONCRETE MANHOLE

SCALE: 14" =1'-0"

ACCESS HATCH EITHER CAST —~J
INTO MH.LID OR CAST

21_611 X 2!__611

ENTRY HATCH \

— MIN. 2" DIA.

LARGER VENTILATION PIPE

/I \CONCRETE BOX

PROVIDE WATERSTOP AT

WALL /FLOOR JOINT (TYP.)

G-/ SCALE: " =T-0" |
21—6" X 2!_6"
ENTRY HATCH- \K_\ _______ - ] — Q%IIJES'NS&V% R1_OCAT|0N @
3%5\,‘;8;‘5, g } o~ LARGER VENTILATION PIPE
BEERE | WITH BREATHER ELEMENT
: l ANy
I loooo |4 ]
| 17
| %
e e e e et e e et -
I
PRECAST OR CAST-IN-PLACE — 501 =
, = #5 BARS
CONC. SHELTER LID ' @6" O.C. BOTH DIRECTIONS
7= == IN CAST-IN-PLACE LID
REINFORCE . 159 L
MASTOCI:\IRYY g ‘m %
VERTICALL :
W/(1) #5 BAR T /e V&;E)RT'GHT SEAL
@24" O.C. g | 7% -
H |5 N\ g'ocMu WITH
LADDER RUNGS OR I 4% HORIZONTAL TRELLIS WIRE
FULL HEIGHT LADDER 2o 4% REINFORCEMENT EVERY
a4 27 OTHER COURSE
Z %%
7 7
" (AN | 44
#5 DOWELS @z OC. ol e \— BITUMINOUS WATERPROOFING
6"X6" WWF——\liﬁ__’ _}_. _ j_% PER LOCAL CODE (TYP)
e ? e EMERGENCY SUPPLY KIT

ol =
8” MASONRY BQOX SCALE:

STORED INSIDE SHELTER
1/4" - 1!‘.0”

NOTES:

1. SPACE REQUIRED INSIDE
IN-GROUND SHELTER IS
MIN. 5 S.F./ PERSON,

2. MODEL NOS. & MANUFACTURERS FOR
HATCH COVERS INCLUDE:

MANUFACTURER MODEL NO.
ACUDOR —— = —— —— —— FA150
BILCO —— e JAAL
BABCOCK-DAVIS — — —— FB4700

NOTES:

BECAUSE NOT ALL CONTRACTORS ARE FAMILIAR WITH THE TYPE
OF HATCH COVERS SHOWN IN THESE DRAWINGS, THE NAMES OF
SOME COMPANIES THAT MANUFACTURE HATCH COVERS HAVE BEEN

EXHAUSTIVE. ADDITIONALLY, THIS LIST IS NOT INTENDED TO EXPRESS

THOSE MANUFACTURERS ANDOR THEIR PRODUCTS.

CAUTION

DO NOT INSTALL

IN-GROUND SHELTER IN AREAS
OF EXPANSIVE CLAY OR

HIGH WATER TABLE ORIN
AREAS THAT ARE FLOODPRONE.

IN-GROUND SHELTERS-
SECTIONS AND DETAILS

DRAWING NO.: IG-1 SHEET 3 OF 16

DATE: OCTOBER 1998

MITIGATION DIRECTORATE WASHINGTON, DC

INCLUDED IN THIS TABLE. THE LIST OF COMPANIES IS NOT, HOWEVER,

A PREFERENCE FOR THOSE MANUFACTURERS ANDCR THEIR PRODUCTS
BY THE UNITED STATES GOVERNMENT NOR IS IT AN ENDORSEMENT OF

FEDERAL EMERGENCY MANAGEMENT AGENCY




N DBL —EXISTING
=Y, 2 @16" O.C. BASEMENT WALLS

..
.ot a

el IS . Ja ety I el . . N

.. .. .. .o .. .. » .. .

e AT A A At A YAl A

DOOR OPENING ATTACH

" DOOR W (3) HINGES & (3)
LOCKING PINS, DEAD BOLTS

OR SLIDE BOLTS SEE DETAIL‘a

2"X6" JOISTS—‘-} ‘ 0

DBL. 2"x4" @16" O.C:
AND AT ALL SEAMS
IN STEEL SHEATHING

XX XX
. . . . . m
vb~' "'bf' “v B
8 (M

&1/

(3) HINGES
| ' ‘ /

. =4—— EXISTING BASEMENT

WALL

2"x4" STUD WALL
2"x4" WOOD

.DOOR WIDTH
MAX. 3’

DOOR FRAME

1"X3" WOOD ASTRAGAL
ATTACHED W #8X3"
WOOD DECK SCREWS

2“x4ll
SHELTER WALL

]

(3) LOCKING PINS, DEAD BOLTS
OR SLIDE BOLTS W/MIN. 1" THROW
SURFACE-MOUNTED TO ASTRAGAL

(2) 34" PLYWOOD
l‘ W/14GA. STEEL SHEATHING

\, @

N\

p S S— 2nx4u

STUD WALL

(2) 34" PLYWOOD WITH
W/14GA. STEEL SHEATHING @

~J

(TYP.) | — W/ #8X3" WOOD DECK SCREWS 5\  DETAIL
) 34" LAYER OF = = (3 DOOR _FRAMING DETAIL \ SDE view
PLYWOOD WA4 GA. - &1/ TOP VIEW - '
FOR ATTACHMENT - o
DETAL SEE 2" x 8" SILL PLATE 0 ,__L
| 8' (MAX.) — \
@ LEAN-TO SHELTER
B/ PARTIAL BASEMENT PLAN (2) 2'X4" STUDS W/
SCALE: 38" = 10" 1/2""PL:(WOOD SPACER
EXTERIOR WALL i Mo =000 AT N ;
: N I 3 \\\ EMBEDMENT IN CMU @24" O.C.
i - CONNECTOR "A”
EXISTING FLOOR JOISTS i SEE TABLE__j
I
. i
0 2'x8" LEDGER BOARD BOLTED W/12" DIA.X 4" LONG " \
X - SCREWS, TO SOLID WOOD BLOCKING N
EXISTING - @24" 0.C. SEE DETAIL \J\’L\ 2 o0 %TL%S\';O%%EATH'NG OVER
BASEMENT WALL FFT IS 2'%6" STRUT % FOR ATTACHMENT DETAILS SEE
© b +—f > " " "
—TT] 1T T - 45° W/(3) 12d NAILS AT DBL. 2"X4" NAILED @6" O.C. mDETA”_
F ‘ l l - ’ l l l ‘ L, EACH END W10d NAILS STAGGERED B-1 /SIDE VIEW
! —I [ LA ON EACH SIDE (TYP.) SCALE: 1"=1-0"
_// ‘ = 2"x6" JOIST @12" O.C
INSTALL (2) 34" PLYWOOD PSS Y U S — J X6’ JOIST @12” O.C.
WA4GA. STEEL SHEATHING SN / W (2) 34" PLYWOOD OVER
Fufl_ BT & LENGTN S AN / 14GA. STEEL SHEATHING SEE —,
» ' \
OF WALL. FOR ATTACHMENT S0 oeL o FOR ATTACHMENT DETAILS BASEMENT LEAN-TO
h - g .
% E [ : FOR DOORWAY SEE DRAWING NO.: B~ SHEET 4 OF 16
v | ] O TABLE —
Tel | X N a DATE: OCTOBER 1998
MAX. DOOR WIDTH 3' SN SHOWN W/ouT ||
SRR ;(DLonoo /STEEL 2'x8" P.T. SILL PLATE BOLTED TO REVISED: AUGUST 1999 REV.NO. 1
2'X4" P.T. SILL PLATE BOLTED —~. | | / \ SHEATHING) SLAB WMIN. (3) 12" DIA. AB. \
TO SLAB W/(3) 12" DIA. AB. \ L \ MIN. 2-18" EMBEDMENT @24” O.C.
MIN. 2-18" EMBEDMENT N |/ \ Hl ~
@24"0.C. (TYP) Y \ o
_ S EXISTING _CONC. SLAB ] b
LA e e 8'-0" MAX - o c
S AT NOTE: ALL WALL STUDS TO BE ATTACHED
LU (2 ELEVATION TO TOP AND BOTTOM PLATES W/ (2) 16d NAILS
4 A b ‘\B_—y SCALE: 12"=1-0" NAILED THROUGH FROM OUTSIDE FEDERAL EMERGENCY MANAGEMENT AGENCY

MITIGATION DIRECTORATE WASHINGTON, DC
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PROPPIPY A S 2o

|-*—|1' MIN.

v S S

~-SEE SHEETS AG-1TO AG-6
AND CEILING DETAILS

i

FOR SHELTER WALL, FOUNDATION,

71\ CORNER SHELTER

B2/ PARTIAL PLAN

CONNECTOR "H"

9= CMU OR CONC. RAS WOOD RN
P SHELTER WALL—l e SHELTER WALL |, .
; / 4 |<— REINFORCE INTERSECTION .~ |— CONNECT WOOD
{=~—— REINFORCE CMU AND Zﬁ- R A VERTICALLY W/#4 BARS @ 24" u2” SHELTER WALL TO
| CONCRETE WALLS / e 0.C., INSERT INTO EACH WALL ot FOUNDATION W12" DIA. A.B.
[ el MIN 24 o @24" 0.C. MIN. 2-18" EMBEDMENT
L o »
e N R
- @ - i
L ] /A ALTERNATIVE: CMU SHELTER /a0 ALTERNATIVE: WOOD
% \8-2/TO FOUNDATION DETAIL - \B2/SHELTER TO FOUNDATION DETAIL
| ~SEE DETAL SCALE. V2 o107 AE 1o
7 { : SCALE: 12"=1-0
4 ‘ \B-2/
> TMIN, CONNECTOR "H" —
)\//

-~

CONNECTOR "C*

"™ N 1)

SEE TABLE
| ®

SHELTER CEILING ————/=—

2'X8" P.T. LEDGER BOARD ATTACHED

PROVIDE MISSILE PROTECTION
W #4 BARS @12" O.C.EW.
FULL HEIGHT

/

TO FOUNDATION WALLS WITH EXPANSION
OR EXPOXY A.B.TO RESIST 1300 LBS. OF
WITHDRAWAL

INSTALL (3) PER SIDE EQUALLY SPACED

ITTT—"'

~=— CAST-IN-PLACE

CONNECTOR "C"

/SEE TABLE’
AT 1

SHELTER CEILING ——/=— ]

2"X12" P.T. LEDGER
BOARDS ATTACHED TO FOUNDATION WALLS

WITH VERTICALLY STAGGERED EXPANSION

SYSTEM PER / ﬁ%‘:i

OR EXPOXY A.B.TO RESIST 1300 LBS. OF
WITHDRAWAL. INSTALL MIN.(3) PER SIDE

REINFORCE, W#4 BARS @8" O.C. VERTICALLY. —™>
INSTALL HORIZONTAL TRELLIS REINFORCEMENT B

EQUALLY SPACED

GROUT WALLS SOLID PER GENERAL NOTES

I MIN. 8" CMU

BASEMENT SHELTER-

CORNER LOCATION

DRAWING NO.: B-2 SHEET 5 OF 16

DATE: OCTOBER 1998

REVISED: AUGUST 1999 REV. NO. 1

/ 2\ ALTERNATIVE: CAST-IN-PLACE

\8B2/ CONCRETE FOUNDATION ELEVATION

/3 ALTERNATIVE: CMU FOUNDATION ELEVATION

CONC. e
2%
e
— VERTICAL REINFORCEMENT -
CONTINUOUS TO FOOTING ==
g
B .
i
e
| / : —.0 -
’ . / u:;:J i’A. .~ "

&2/

SCALE: 12"=1-0"

SCALE: 12" =1-0"

—
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—FURRING STRIPS

/34\SEE FOR DOOR _SPECIFICATION

/34\SEE_FOR DOOR SPECIFICATION

- "4_/MAX. DOOR SIZE 3'-0"
EMERGENCY SUPPLY KIT | AND INTERIOR (3 /MAX.DOOR SIZE 3-0° EMERGENCY SUPPLY KIT | FURRING STRIPS A\ /MAX. DOOR SIZE 30N om ou
STORED IN SHELTER—— | FINISHES (TYP) (DOOR MAY SWING IN OR OUT) STORED IN SHELTER — AND INTERIOR ( T
ALSO SEE NOTE 20, SHEET 2 FINISHES (TYP.) ALSO SEE NOTE 20, SHEET 2
— 1 " J
;= 8-0" (MAX) =% TEE ANCHORAGE B o l
_ TEE ANCHORAGE
e O 1% B (W PER JAMS R O NS R (4) PER JAMB
I i S5 iaw :/GROUT SOLD T : - . -
el [ | 16GA. P l > A 16GA.
i M , LA 4 METAL DOOR FRAME : F=g TN | M METAL DOOR FRAME
TeLt > ( { ]
e IEJél : P : {tﬂ(S || ¥ ————n | |
o o\ ST 3 oA I \ iIN /T
'.' =N \\ | /}\\ [ : ) ) - \\,// | \\ | \,\/ | : : U)
S I | EXHAUST FANLZ N | | B& A1 L | EXHAUST FANL” ™\ 1 z;
X e (LOCATION BYZS\ 1 |z (LOCATION BY/Z 1\ ! |
S |mml e~ BULDERISEE () < g |'d| [~ T==—BUILDER'SEE D) I~
5 =l |0 A 3 | REINFORCE BOND BEAM =~ I D N N B REINFORCE CONC. HEADER
- HiE | ) ~—— ) d1 4 ) ~—— ABOVE DOOR W/(2)#4
o oy — ABOVE DOOR W/(2)#4 Lo -
5 S e HORIZONTAL BARS I ~ S HEADER MUST BE MIN
N i | -+ : 8" IN HEIGHT '
50 — % | - 50" —
o PP sttty | | X2 N Pttt =77 | 5
CHASE WALL FOR / N (A CHASE WALL FOR . e N
PLUMBING ACCESS G [ — B i PLUMBING ACCESS A [ — )
PER CODE hEa | Pl PER CODE | L
et II © : Tt 1 : ] { IS A
oa N || ‘ T
S \\‘_________ B ‘________,// T A \\\__ ______,//
28 T fo. ! T -
-J DRD = AT == DRI - R0 = = 2 SRB = U ISR ..':.. a D D , D D -] b
R e e B A SN ST
N GROUT ALL
@@ CELLS SOLID @@ teﬂ THICKNESS -#4 ?ARS
6" CMU  \#4 VERTICAL BAR (MIN.) @12" O.C.EW.
(MIN)  IN EACH CELL
/ANTYPICAL PLAN VIEW (CMU) @TYPICAL PLAN VIEW (CONCRETE) [cMU/CONCRETE
\8G3/ SHOWN AS BATH FOR [LLUSTRATION) G-/ (SHOWN AS BATH_FOR ILLUSTRATION) ALTERNATIVE PLANS

NOTE: ICF MAY BE USED AS ALTERNATIVE
TO CAST-IN-PLACE CONCRETE, SEE

SHEETS 12 AND 13
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CONTINUOUS
REINFORCEMENT IN

SHELTER WALLS, PER @

N — FOR RETROFIT, SAWCUT EXISTING SLAB AS SHOWN h
L - & INSTALL THICKENED SLAB W/FOOTING, DRILL INTO -
' EXISTING SLAB AND INSTALL #4X8" LONG DOWELS .

a @24" O.C. sa e

|
|
|
MINIMUM  (3) Sl .
#4 BARS 7§ QK  FLOOR suas i /
#4 BARS @24" 0.C— \%\ o
\ el B R : .+ .| ——INSIDE
% s A“{A "‘/b ‘A ‘k\b.i} ) & _an:‘:“ﬁlﬁ:{'\ﬁ ' 0[;,% ;_‘; 2 . a - SHELTER
R N . [ s R DERY'Y . . ‘ = . LS

N

#4 BARS =&
@24" 0.C. |.

A I et ettt e e _ 4. e R
Vs Nl s By ! 4} SHELTER WALS PER
l RN \SLTES%LE OF EVER Bt
. IRE Y . D
30" ~  OTHER BENT #4 BAR 1" EXPANSION JOINT Al A
| - %L~ CONTINUOUS REINFORCEMENT
CAMTTA] SEE GENERAL NOTES FOR
mTYPlCAL ANCHOR DETAlL FOR IARSREESARANRRRRANRNNERASARRRNRERE] .b .h' M .SPLIC-E L.ENGTHS 0 \\
&’ CONCRETE_ WALL ON_SLAB-ON-GRADE _FOUNDATION L OOR JOIST [ B T S TR
SCALE: 1" =1'0" PER LOCAL CODE ||Jf !l N Z/_l ! ' il T IN! il !"\
T ' T TrT T
ol e - l I. !
| all é,HLU~ | CONC. SLAB
/7. T 6X6 — WI1.4XW1.4 WWF
At R
/ . b .. .
2N H" /: )_———\
7 Y COMPACTED FILL
! /H PER LOCAL CODE
IR
7R
J -l
CONTINUOUS CRAWL_/ 7 i! ] é:
AN REINFORCEMENT IN : SPACE va i /H
> SHELTER WALLS, PER— 7B 12" MU Wikt BARS
#4 BARS @16" OC Z{"' > @ 7 'H) 2: IN EVERY CELL & FULLY GROUTED
A oS Z A—
7 o e wnasees o ]]
MINIMUM  (3) ZRi @ ‘\\ ) allil e 1 — " 0.C.— SEE GENERAL NOTES
#4 BARS \?au}}‘? CONC. B W I W W 72 i — A s L NOTES | oMU/ CONCRETE WALL
é‘”” 7R roon swe || =111 | l/ N SECTIONS
\ N PR \ — = J/“"‘ =R sl | —FOOTING REINFORCEMENT
}"‘A“{A “q 1 8N EE SN e A% ;a H i [T il T&\» TN 7 |—PER LOGAL CODE DRAWING NO.:AG-2 | SHEET 7 OF 16
ool o jRN T T - e N T
\S_ VY P Y 1 VN \ FRO‘STl g . ii-s____i:\_\.__}{ . / s f . P \\b é DATE: OCTOBER 1998
L w « a a. /P NATernaTE DRecTioy DEPTH PER Ll e —& T4 ‘e T o ’ —
. LA ~—— 12—
a__- OF EVERY OTHER LOCAL CODE
30" BENT #4 BAR —~ 28" CONG.
(TNTYPICAL ANCHOR DETAIL FOR ZINTYPICAL ANCHOR DETALL FOR . © G i
AG-2 AN L
CMU_WALL ON_SLAB-ON-GRADE FOUNDATION @2/ CMU WALL CRAWL SPACE_FOUNDATION
SCALE: 1"=1-0 SCALE1"=1'-0" FEDERAL EMERGENCY MANAGEMENT AGENCY

MITIGATION DIRECTORATE WASHINGTON, DC




CONNECTOR "D” @16” O.C

. SEE TABLE
\J4/

2"X6" P.T. PLATE N\

BOND BEAM

FULLY GROUTED
IN CMU WALLS

%

\
N
X

TO FLOOR OR CEILING ABOVE

. [DO NOT ATTACH SHELTER CEILING

2"X6n
JOIST @16" O.C. e

4 22 VAav4 2
ANANANAN =

AN AN

NN
%{: =
NNNAN

CMU OR CONC.

AR

JANNNNNNNNN

N
ALTERNATIVE 1 OF 2

L CEILING
ALTERNATIVES
PER

(34
&S

MIN. 4"

(2) 34" PLYWOOD
14GA. STEEL SHEATHII{IC% —

BEYOND OPENING—l

— 3-1/4" VENTILATION

N

a

<-4

L
AN AN

"

AN

zzzzz

-

! PIPE OR DUCT WORK
i \
3 ;
- SEE CEILING
VA A A 4 ,\/—- DETAILS

A
\

OR DUCT WORK

A PER
(1) \AG-5/

mCElLlNG EXHAUST FAN /HVAC DETAIL

/T \TYPICAL WALL /CEILING CONNECTION WOOD FRAMING

&Y USING EMBEDDED ANCHOR STRAP

SCALE: 1"=

1)_0”

DO NOT ATTACH SHELTER CEILING
TO FLOOR OR CEILING ABOVE

#4 BAR @16” O.C:
(SEE GENERAL NOTES
FOR SPLICE LENGTHS)

CMU OR CONC.

PER

SCALE: 1"=

l__ou

TURN UPWARD OVERTOP OF

SEE CEILING
/ DETAILS

PER
T
~~~~~~ < % &3
________ o 2"X6"
CEILING JOIST

EXHAUST FAN
OR DUCT WORK (1)

___2"X6u
SHELTER —t= L-2"X6" BLOCKING
WALL CEILING JOIST
3-14" VENTILATION
PIPE OR DUCT WORK,
SHELTER WALL
.
SHELTER —=
WALL
\Vb\

@CEILING EXHAUST FAN /HVAC DETAIL

_______________________________________ \AG-3/ SCALE: 1"=1-0"
: FASTEN TO 2"X6" CEILING JOIST &
E—— _ BLOCKING WITH 14"X3" SELF-TAPPING SCREWS .
| LYEREEIEEED L L 2 o OR DRILL AND SECURE WITH #8X3" LONG WOOD -(2) 34" PLYWOOD 3-14" VENTILATION
ol o L I RTINS DECK SCREWS 12" O.C. OR (2) PER SIDE MIN. \4GA STEEL PIPE OR DUCT WORK
Ao ' — .
in L CONC. CEILING W/#4 BAR l SHEATHING SEE CEILING
7R 7 @16" 0.C. EW. MIN. L N Py DET
Rl 2"Xg"— et 3
\}'\K/ [Si— o T ,,%
< A I S ST
|

ALTERNATIVE 2 OF 2

/2\TYPICAL WALL /CEILING CONNECTION

&3/ FOR CONCRETE CEILING

SCALE: 1" =1

’_0"

L/z" DIA.AB.X 3"
LONG (1 PER SIDE
OF FRAME)

XHAUST FAN
OR DUCT WORK (1)

NOTE:LOCATE FAN OPENING BETWEEN

CEILING REINF. BARS. DO NOT
CUT REINF. BARS.

(3 \CEILING _EXHAUST FAN /HVAC DETAIL

SCALE: 1"=1-0"

— FASTEN TO 2"X6” CEILING JOIST &

BLOCKING WITH 14"X3" SELF-TAPPING SCREWS
OR DRILL AND SECURE W#8X3” LONG WOOQOD
DECK SCREWS 12" O.C.OR (2) PER SIDE MIN.

NOTE:

(1) INDICATES NORMAL EXHUAST
VENTILATION OF BATHROOM OR HVAC
DUCTWORK TO A ROOM. THE SHELTER
DESIGN DOES NOT RELY ON THIS
VENTILATION TO ENSURE OCCUPANT SAFETY.

CMU/CONCRETE SECTIONS
CEILING ALTERNATIVES

DRAWING NO.: AG-3 SHEET 8 OF 16
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-
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34\ SEE

(3% /MAX_ DOOR_SIZE 30"

DOOR SPECIFICATION
—EMERGENCY SUPPLY KIT | (DOOR MAY SWING IN OR OUT)
PLUMBING— | STORED IN SHELTER ALSO SEE NOTE 20, SHEET 2
CHASE o 12" BOLT 6" LONG — 12" PLYWOOD SPACER
8'-0" (MAX.) @ @24" O.C. VERTICALLY r IR
= ) ; COUNTERSINK /E\Z\\
== ST B AVA g FOR SILL PLATE BOLT ) /N T
x ; ﬁ% ) AN oo TN 2
3 o N i S 3 " =
g 5N T 33 N X [ PLYWOOD
| {?ﬁ{: ¥ \ & === \ \CONNECTOR g NS Y
| O/ \ NN A \ SEE TABLE SILL PLATE‘“§\ W
o \ I R B 193 N\ TIEDOWN o 2"X4" NAILER
1 EXHAOST FANL M| §Z ) N, BOLT N g CONNECTED
——————— LOCATION BY 250 —SECURE FRAME TO STUDS N \\ A2 N\ © WA6d NAILS
e ’2/ | SCREWS @12" 0.C. AROUND DOOR Pl COUNTERSINK £\ ¢ e
" PERIMETER OF FRAME. ooRG _~ FOR SILL PLATE BOLT \ N /]
> SHIM FRAME TIGHT TO STUDS //\J/ VT 7777
3 — 1 PSSSSSSSSISSS | 34" FURRING
3 \ N/RI™ STRIP OR
; 72\SEE FOR FASTENER LAY PLYWOOD
T \+_JATTACHMENT PATTERN 7N
@ AND SCHEDULE SILL_PLATE TIEDOWN o ESSSPSIN
@rH——BOLT Wa'X3"X18" PLATE ( ;
| WASHER (TYP.) PER () 12" PLYWOOD
rd'd fi-2-3) L 2xar
\AG-6/ NAILER
/2 \TYPICAL HOLD DOWN ANCHOR DETAIL /a\TYPICAL WALL CORNER DETAIL
- N&YAT DOOR CORNER \aG-4/ TOP VEW
A T TOP VIEW SCALE: -2 "= 1 -0
~ SCALE: 1-12" =1 -0"
aG/ M)SEE FOR ALTERNATIVES MSEE FOR_ALTERNATIVES
/T\TYPICAL PLAN ENEY WY
\0G-4/ SCALE: 12"=1- 0" NOTE:
ALL WALL STUDS TO BE ATTACHED
FINISHES W (2) 16d NAILS TO SINGLE TOP AND
R BOTTOM PLATES, NAILED THROUGH
12" GYP. BOARD—Gi )] ) HAYERS 347 PLYWOOD 12" GYP DOOR FROM OUTSIDE, PRIOR TO ATTACHMENT
. AN . ‘
SPACER 7 é%j% //STUD—TO—SILLPLATE CONNECTOR "G" BOARD ; S k ' o OF SECOND TOP AND BOTTOM PLATES
T P SEE TeBLE SPACER —il ¢ YL —® % IS0 E WOOD-FRAME SHELTER PLAN-
= f | \ Y| WAL FiNisH SHELTER \ ——= PLYWOOD SHEATHING
- INSIDE \J4/ 4 il 16GA. INFILL
() LAYER il PLYWOOD o - . TISKIE METAL FRAME W/CMU INF
34" PLYWOOD |1 SHELTER T 2'X6" HEADER W12 o g
. y g:§~ aa % E\, PL.YWOOD SPACERS )
&V SILL PLATE — %ﬁgg% 4" SOLID MASONRY ,\{-\{ﬁl(sl'H__, N OR SOLID HEADER PLYWOOD —H Nz (11— 34 DRAWING NO.: AG-4 SHEET 9 OF 16
"~ TIEDOWN BOLT & [l DRY- STACKED HORIZONTALLY . B - PLYWOOD e
(TYP.) PER his o FLLER METAL FRAME | [wad PNt il
2 % N/ :
GG\ O note; WsE Expansion Foam TO FILL AXEAN / CMU FILLER=RE ) . REVISED: AUGUST 1999 REV. NO. 1
A-—-4|  ALL SPACES AROUND CMU) 1 H—12" GYP. BOARD
%’ DBL. 2"X4" NAILED L — & N[ SPACER
34" FURRING STRIP— ] - & @ — INS IDE g
>~ @ 6" 0.C. STAGGERED ON DOOR—F= v
OR PLYWOOD ATTACH EACH SIDE WAOd NAILS SHELTER \ /

TO FACE OF (2) 2"X4" —

/\EXPANDED PLAN-MASONRY
&Y INFILL WALL ALTERNATIVE

TOP VIEW
SCALE:1" = 10"

/SN\DOOR HEAD

EYSECTION

SCALE: 1"=1-0"

/e \DOOR JAMB

=7

TOP VIEW

SCALE: 1"=1-0"

FEDERAL EMERGENCY MANAGEMENT AGENCY

MITIGATION DIRECTORATE WASHINGTON, DC




CONNECTOR "F”

DO NOT ATTACH SHELTER

SEE TABLE CEILING TO FLOOR OR
l CEILING ABOVE

e
2IIX6"
JOIST@ 16"0C. &
DBL. 2"X4" 22222222 =a—(2) | AYERS 34"
TOP PLATE PLYWOOD CONTINUOUS
go SPLICING / TO INSIDE CORNER
ERMITTED ) 14GA. STEEL SHEATHING
i CONTINUOUS TO INSIDE

~

~ L

CORNER

(5\SEE :
G+ JFOR FASTENER PATTERN AND
ATTACHMENT SCHEDULE

ALTERNATIVE 1 CEILING

s \PARTIAL-CEILING

&JSECTION

CONNECTION

SCALE: 1"=1-0"

/2 SEE FOR WALL

DO NOT ATTACH SHELTER
CEILING TO FLOOR OR

(2) LAYERS 34"
PLYWOOD

AVAVANANANA VAN NN AN

2"X6"
JOIST @16” O.C.

CEILING ABOVE

14GA. STEEL SHEATHING

CONTINUOUS

(+5\SEE

G4 JFOR FASTENER PATTERN AND
ATTACHMENT SCHEDULE

72\ ALTERNATIVE 2 CEILING

G-5

/34\SEE FOR DOOR SPECIFICATION

465/ SHEATHING DETAIL

2"X4" STUDS
@16" O.C.
Y
o <l STUD-TO-SILLPLATE
DBL. STUDS OR 4"X4"—¢ CONNECTOR "G” (TYP.)
REQUIRED AT JOINTS [} SEE TABLE
IN STEEL SHEATHING  [[}<_ /2
/ ———WALL FINISH (14
4
: L%t‘.éﬂ‘T’Ea\
f
| _SILL PLATE TIEDOWN BOLT
(2) LAYERS N (TYP)PER
34" PLYWOOD 152 A3
14GA. STEEL - =—mDBL. 2"X4" STUDS
SHEATHING / | @ o.C.
CONTINUOUS
/2 \WALL SECTION
\AG-Y " TOP VIEEW
SCALE: 1"=1-0"

(DOOR MAY SWING IN OR OUT)
ALSO SEE NOTE 20, SHEET 2

SECURE FRAME TO STUDS
W#8X3" LONG WOOD DECK
SCREWS @12" O0.C. AROUND
PERIMETER OF FRAME.

SHIM FRAME TIGHT TO STUDS

; 5\SEE

\¢ _/FOR ATTACHMENT

SCHEDULE

SCALE: 1"=1-0"
EMERGENCY SUPPLY KIT Q“/MAX DOOR SIZE 3-0"
STORED IN SHELTER
PLUMBING —
CHASE INTERIOR FINISH
8-0" (MAX.)
W W W % R
v ! Nowr VL
_.....} /’/\\ ; l‘ *1',
= 1@é \1 | \ @
t | —— -
i}_j\ /1 1 \\ F'\\ //zl afﬁ
IR PG
=l e ) EXHAUSTNEAN 12 1N —
(LOCATION™BY /3" 3R\
~~~—..__ BUILDER) SEE" N,
< T N T
= ; i N \ )
s B | f //}} =L
¢ ? | P \AG4/
S
5'_0”
= T LT T TSI oS IIITITT =
// N\
f “z
- !
= P =
S
\\\\—_".‘_‘ mmmmmmmmmmm _——/’//
4| =N
i M N XY |
‘\\-' /
34\ 2\ 74
w5 (&3 &7

/INTYPICAL PLAN

SCALE: 12" =1'-0"

NOTES:

1. SHELTER W/ STEEL SHEATHING COVERED
W/ GYP. BOARD FINISH OR OTHERWISE
SEPARATED FROM CONTACT BY SHELTER
OCCUPANTS NEED NOT BE GROUNDED.

2. SHELTER W/ STEEL SHEATHING UNCOVERED
AND AVAILABLE FOR CONTACT BY SHELTER
OCCUPANTS MUST BE GROUNDED AT
A SINGLE LOCATION W/ICOPPER WIRE &
GROUND ROD TO MEET NATIONAL ELECTRIC
CODE & LOCAL REQUIREMENTS.

3. ALLWALL STUDS TO BE ATTACHED
W/ (2) 16d NAILS TO SINGLE TOP AND
BOTTOM PLATES, NAILED THROUGH
FROM OUTSIDE, PRIOR TO ATTACHMENT
OF SECOND TOP AND BOTTOM PLATES.

WOOD FRAME SHELTER PLAN-
PLYWOOD AND STEEL WALL
SHEATHING

DRAWING NO.: AG-5
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("2 ("3 \SEE FOR WALL
a6 /\ A5 JSHEATHING MATERIALS
NUT W/3"X3"X18" —aTl 1AL
STEEL PLATE STUD-TO-SILL PLATE
WASHER \\1’2 CONNECTOR "G
SEE TABLE
DBL. 2"X4" 7\
P.T. SILL PLATE; O,
NO SPLICING
PERMITTED 12" DIA. EPOXY-SET
\m / THREADED ANCHOR 16" O.C
AN : AND AT CORNERS TO RESIST
' —‘ 1900 LBS UPLIFT |
e ‘ S N s, |1l e, e, ‘ TIPS
N I3 al pl e 4 ’ ! u A A e, I3 , A A ; S
DA e A’AU'»»"A" -

U ALTERNATIVE 1 OF 2

\-

(N\TYPICAL HOLD DOWN ANCHOR DETAIL

WSYFOR WOOD WALLS

SCALE: 1"=1"-0"
CONNECTOR "G? ("2 \("s \SEE FOR WALL
SEE TABLE Vl'\\ Acs /\ Ac4 JSHEATHING MATERIALS
2% 4" ' 12" ANCHOR "J" BOLT
g?LS”_L PLATE 2/ @20" O.C. MAX. WITH 3"X3"X18"
NO SPLICING STEEL PLATE WASHER -
PERMITTED ‘ / RETROFIT_SEE
#4's % in
|
1 *1'%:‘: ey » wplucpliee "‘..” ol durgduy "'_«—'.:'_:"‘l »H
ep s c== ' A =
8» N A e s ® . s & e
{ A, _ A ‘o) & )
LCONC #4's
THICKEN
SLAB | 30"

ALTERNATIVE 2 OF 2

2\ TYPICAL ANCHOR DETAIL NEW SLAB-ON-GRADE

— DO NOT ATTACH SHELTER CEILING
TO FLOOR OR CEILING ABOVE

/+4 \SEE FOR CEILING

gt

/23 \SEE FOR WALL

(/')n—c

LOCAL CODE

\\lp AG—S G-4/MATERIALS
8' (max) o~ CONNECTOR "G ﬂ
1" EXPANSION SEE TABLE W
JOINT }/
o 12" AB., (4) PER SIDE MIN.,
g%z%&%sxw 20" O.C. MAX. SPACING. A.B.TO BE
T " RNERS (TYP.
NO - SILL PLATE,NO SPLICING /"~ Somee o B v 4
AN RENEERANANARRRRENERNEERRARENEE] b' f ) g
FLOOR JOIST PER D‘rlr“". e Ao ', A\’ i

Il\

|
#4 BARS @16" O.C.

TTTTIIAH
SN e
I %

AN
1] FILL

-
TITTITT

e e VO -
LOCAL CODE |__|'; S T T S D__g'_
:.A'. '::A::::i:;]ja '.A" ‘.A‘. "A,, ‘
12"
28"

&Y FOUNDATION WITH WOOD WALLS

SCALE: 1"=1"-0"

CONC. FOQOTING

.ANCHOR DETAIL FOR CRAWL SPACE
WGYFOUNDATION WITH WOOD WALL

SCALE: 1" =1'-0"

NOTES:

1. TO OBTAIN FULL A.B. PULLOUT

RESISTANCE, THE BOTTOM OF
THE DRILLED HOLE FOR A.B.
SHOULD BE NO CLOSER THAN
1/2" TO THE BOTTOM OF THE
CONC. SLAB.

2. APILOT HOLE SHOULD BE

DRILLED TO DETERMINE THE
MAX. EMBEDMENT LENGTH.

WOOD-FRAME SHELTER
FOUNDATION SECTIONS

DRAWING NO.: AG-6 | SHEET 11 OF 16
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12'-0" (MAX))

(34\SEE_FOR DOOR_SPECIFICATION
MAX. DOOR SIZE 3'-0"
(DOOR MAY SWING IN OR OUT)
A SECOND DOOR CAN BE ADDED
ON OPPOSITE WALL
ALSO SEE NOTE 20, SHEET 2

}———— 12'-0" (MAX.) —————-}

TEE ANCHORAGE
(4) PER JAMB

16 GA. METAL

742" DOOR FRAME

[
<-~>2 || _L—CONC.HEADER
I S¢”1 1] ABOVE DOOR Wi2) #4
1\ || ) HORIZ BARS
EXHAUST FAN £\ N | | 2
(LOCATION BY L~z
BUILDER) SEE i =
- I
-
(23 |
s/

/I\WAFFLE GRID ICF SYSTEM PLAN

AG-7/SCALE: 12" =1'-0"

7" MIN. FOR 8" WAFFLE GRID WALL

25" MIN. FOR 6" WAFFLE GRID WALL

/(1/‘

-

D
v
\4

v

\

12" MAX.

v

I
-
b
,.,+
I,
1.
ay
1

iii

.
y 9

;L i
2" MIN.

(5 \WAFFLE GRID ICF

AG-7/SCALE. 7" =1—0"

g HORIZONTAL BEAMS@
B /— 16" O.C. MAX,

— 6 14" MIN. FOR 6" WAFFLE GRID WALL
7" MIN. FOR 8" WAFFLE GRID WALL

/34\SEE FOR DOOR SPECIFICATION

\J4_/MAX. DOOR SIZE 3-0"

(DOOR MAY SWING IN OR OUT)
A SECOND DOOR CAN BE ADDED
ON OPPOSITE WALL

ALSO SEE NOTE 20, SHEET 2

o TEE ANCHORAGE
}"—__'12'0 (MAX.) "—’—'4 /(4 PER JAMB

_.///////// b//LLLAALLAA AZZZ..{[.Z?
. Wy
Y]

3

e 2 LAY 2

e
[ e g
7777
df.b/_/"/_/“/"/'/'/'/_/_/_/’/‘/"/"f/'f/' 77 I)HV 16 GA. METAL
j; i i L5 DOOR FRAME
0 ol \ S———n l — CONC. HEADER
j. - \\ 11 | ] ABOVE DOOR wr2) #4
' ¥ | i .| . HORIZ. BARS
ja Y EXHAUST FAé\ly\ AN E i 3%
> A CoER SeE faorad G2
< 0 G B
_.g/ j-‘j \\\“_:ri—l]
? /N I,
& e
AL &A1
A . i W .U
A A ‘( Uit v
e A
N :
j'b. ( /‘"'l‘j
- ﬁld f/_.{_/_/_/_/_/_/,/.‘/_/__/_/,./_/_/,_/__///444444 ;K
. '. -. b..
/}‘777777777777777‘7777‘77//77‘7‘/77' §

(2 \FLAT WALL ICF SYSTEM PLAN

AG-7/SCALE: 12" =1-0"

we

3 12" MIN. FOR 4" FLAT WALL
5 12" MIN. FOR 6" FLAT WALL

INSULATING CONCRETE FORM-
PLANS

R

DRAWING NO..:AG-7 |SHEET 12 OF 16

DATE: AUGUST 1999

\\\\\\\\}\\\\\\\\
>

[ ]
2

NN

/" \FLAT WALL ICF

AG-7/SCALE: 1"=1-0"
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8 MAX. FOR 4" FLAT WALL
10' MAX. FOR 6" FLAT WALL

2#4

30"

&\-—COMPACTED FILL PER LOCAL CODE

YT /
.
#4@12" FOR SPANS UP TO 8 s ? INSIDE
#5@12" FOR SPANS UP TO 12' 0 Y SHELTER
#4@12“ s Y
[ LEDGER P.T. BOARD e 1}~ SEE DETAL
e = T NI PER LOCAL CODE WITH  [1.|*%” FOR INFORMATION
2& S s - g MIN.  EMBEDDED, EXPANSION {1 %
1| " Z I OR EPOXY AB. A4 »
g ’ | \ A4 [ EX6-WLAX1.4 WWF
\ 28 4. v . " S =y
Ol FLOOR JOIST . /IR 42 I
il 4" MIN——= f=— PER LOCAL CODE |\ - 5
gaind BEAMS @ . | 2 ) #4@12'TYPICAL
¢ AP 20" #4 TYP.FOR SPANS UP TO 8 L jz ¥
21,.’% ‘ MAX. #5 TYP.FOR SPANS UP TO 12 CRAWL SPACE~ i "RV N COMPACTED FILL
5 f o Lap \l -4 PER LOCAL CODE
KN [ |
28
jif/\——ﬁz @ 12 xgg FOR g;: Ea¥ m;: FLOOR CONNECTION DETAIL-CRAWLSPACE FOUNDATION
& MAX. FOR 6" WAFFLE GRID WALL f} | 4 #5 % 12" VERT. FOR 6" WAFFLE GRID WALL SCALE: 12" =1-0 L
10'MAX. FOR 8" WAFFLE GRID WALL & # @ 12" VERT FOI?NBEEVAFFLE GRID WALL I
. PLAC . BARS NTER OF WALL)
1Y \ ( Lo 6X6-W1.4X1.4 WWF
-0 #4 @ 12" HORIZONTAL FOR 4" FLAT WALL A /-
L #4 @ 18" HORIZONTAL FOR 6" FLAT WALL ;L N
Y #4 @ 16" HORIZONTAL FOR 6" WAFFLE GRID WALL B
/Ry #4 @ 16" HORIZONTAL FOR 8" WAFFLE GRID WALL [ %S
REs OB #4@12"TYPICAL
1 B OoThe T
0. a4 ] N g 7
AVER LOCAL CODE é) ’ SEE DETAL
A ) 17 FOR REINFORCING /1"
1 — 24" LAP L \AG-g/
#A@12" 0 1 ——SLAB ON GRADE N \
RN —1-0" e SN 8"
.\ e ‘[\ Cae b LI . > '\o.\ B ’ ' M ’b A b‘ '
N R = .
2 / r L 6X6-W1.4X1.4 WWF 2#4 -~ 28 .

!
(INTERIOR WALL DETAIL

/2 \FOOTING DETAIL — EXTERIOR WALLS

AG-8/SCALE 2" =10’

—#4@12" AT MID-DEPTH OF SLAB

\

#

~

T L T DL - —

Vi @ J
j.’ 4" MIN. FOR SPANS UP TO &'
)L 6" MIN. FOR SPANS UP TO 12’
)'r‘ SEE DETAIL

' J‘; FOR REINFORCING

A &

V1. |V

Lt

3\ ALTERNATIVE ROOF DETAIL

£G-8/SCALE: 12"=1-0"

L&Y sCALE: 12" =10

/I
‘../_/_/../,././_/./../.../ _/J

Ab

a,

/-SEE DETAIL
FOR REINFORC!NG% a

24" LAP

TY?T?Y?Y‘KT\Y‘

77

"77'7'7'7'777

~—24" LAP—=

aTYPICAL CORNER DETAlL

AG-8/SCALE: 12" =1-0"

INSULATING CONCRETE FORM-

SECTIONS
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2"X4" SOLID WOOD BLOCKING

AT PLYWOOD JOINTS
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8'-0" MAX.

WALL HEIGHT VARIES

T T !
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T T ettt
|
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|
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|

|

|

|

| |
| +3RD LAYER 34" PLYWOOD
| ATTACH W/14"X3"

| SELF-TAPPING SCREWS
! OR DRILL & SECURE
|

|

|

|

L

|

|

|

|

|

|

|
W/#8X3" WOOD DECK |
SCREWS OR 16d NAILS . ;
|

1

|
—_— L

I I
Il! Il
1 I 1 o I

WALL LENGTH VARIES *

EXTERIOR

8'-0" MAX,
ELEVATION OF WALL AS SEEN FROM SHELTER

DBL. 2"X4" TOP PLATE

—1st LAYER 14GA. STEEL SHEATHING
MINIMALLY SECURE W/ 14" X 1"
SELF-TAPPING SCREWS OR DRILL
AND SECURE W/#6X1” WOOD
DECK SCREWS OR 8d NAILS TO
HOLD IN PLACE.

—2ND LAYER 34" PLYWOOD
MINIMALLY SECURE W/14"x 1-12"
SELF-TAPPING SCREWS TO HOLD
IN PLACE OR DRILL AND SECURE
W#6X1-12" WOOD DECK SCREWS
OR 10d NAILS

,—DBL. 2"X4" BOTTOM PLATE

/T\PLYWOOD SHEATHING ATTACHMENT PATTERN

N

SCALE: 12" =1-0"

NOTES:

1. *ATTACHMENT SCHEDULE VARIES BASED ON WALL LENGTH

SEE TABLE FOR ATTACHMENT SCHEDULE —"5
2. INSTALL PLYWOOD HORIZONTALLY Y,
3. MINIMUM UNBROKEN WALL LENGTH IS 3'-6"
/2 \CONNECTOR SCHEDULE
N
REQUIRED
UPLIFT SIMPSON
LOCATION | CAPACITY(LB) | STRONG-TIE | SEMCO KANT-SAG
A 375 H7 RTPGA814 | RT20
B 375 LSTA15 RTP20812 | LSTA15
C 1,700 Hé TPP4 SP2
D 2,750 PAHD42 RTP42 PAHD42
E 600 SP4 TPP4 SP2
F 1,700 Hé TPP4 SP2
G 1,700 H6 TPP4 SP2
H 1,700 PAI18 PA18

NOTES:

~ BECAUSE NOT ALL CONTRACTORS ARE FAMILIAR WITH THE TYPE OF STRUCTURAL CONNECTORS SHOWN IN THESE DRAWING,
§ THE NAMES OF SOME COMPANIES THAT MANUFACTURE CONNECTORS HAVE BEEN INCLUDED IN THIS TABLE. THE
LIST OF COMPANIES IS NOT, HOWEVER, EXHAUSTIVE. ADDITIONALLY, THIS LIST IS NOT INTENDED TO EXPRESS A PREFERENCE FOR THOSE

MANUFACTURERS ANDXOR THEIR PRODUCTS BY THE UNITED STATES GOVERNMENT NOR IS IT AN ENDORSEMENT OF THOSE MANUFACTURERS

ANDOR THEIR PRODUCTS.

|t 3-_011 2

WALL o0 NALLS #eX3" 174" X 3 SELF
LENGTH WOOD DECK SCREWS| _ TAPPING SCREWS
36/ TO 5-0' 2°0.C. @EDGES | 2'0.C.@EDGES | 3'0.C.@EDGES
6" O.C. IN FIELD 6" 0.C. IN FIELD 6" 0.C. IN FIELD
5.1"TO7-0" |  3'0.C @ EDGES 3'0.C@EDGES | 4"0.C @EDGES
6" O.C. IN FIELD 6" 0.C. IN FIELD 6" O.C. IN FIELD
74"T08-0" | 4'0C.@EDGES | 4'OC.@EDGES | 6'0.C.@EDGES
6" O.C. IN FIELD 6" 0.C. IN FIELD 6" O.C. IN FIELD
s \ATTACHMENT SCHEDULE
NOVZE
~|—— STEEL DOOR
VHONEYCOMB
14 GA. STEEL
SO P N xameme
TERNAT . 14GA. SKIN
EITHER SIDE) —— i IVE DOOR: 143

MAX.

(8) HINGES ——-»'

OFFSET
DEADBOLT
TO HINGE

STANDARD
LOCK SET

W20 GA. METAL RIBS, HONEYCOMB
CORE OR POLYSTYRENE IN-FILL
(NO EXTRA ARMOR PLATING

REQUIRED)

-«——ATTACH 14GA. STEEL SHEATHING

TO DOOR W/ 14"X1-14" SELF-TAPPING
SCREWS W/HEXAGON WASHER HEADS

ATTACH @

(4 \DOOR - SHEET METAL

\J4/ ATTACHMENT PATTERN

SCALE: 12"

(3) RESIDENTIAL STANDARD.
QUALITY MORTISED
DEADBOLTS WITH 38" MIN.
DIA. PINS W/1" THROW
LOCATE OPPOSITE HINGES

/S\DOOR ATTACHMENT DETAILS

NG

SCALE -Vzn__1i_0u

=11_01I

6" O.C. ALONG PERIMETER
AND 12" O.C.IN FIELD

MISC. DETAILS
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SHELTER: LEAN-TO .
SHELTER: CMU WALL ON SLAB-ON-GRADE SHELTER: CONCRETE WALL ON SLAB-ON-GRADE
WALL MATERIALS WALLS WALLS
MATERIAL Size MEASURE QUANTITY REMARKS MATERIAL SiIzE MEASURE QUANTITY REMARKS MATERIAL size MEASURE QUANTITY REMARKS
SYP. LUMBER X4 X8 EACH 26
v peyen o - HOLLOW CMU " X 8" X 16" EACH 240 W CONCRETE GROUT CONCRETE CUBIC YARD §
_ REINFORCING BAR # LINEAR FEET 368 REINFORCING BAR ud LINEAR FEET 520
P.T. LUMBER X4 X8 EACH 4 pr———— -
80LB BAG
P.T. LUMBER 2X6" X8 EACH P SLAB-ON-GRADE FOUNDATION
SYP. LUMBER X8 X8 EACH 1 MATERIAL SizE MEASURE QUANTITY REMARKS
SYP. LUMBER 2" X 6" X12' EACH 9 SLAB-ON-GRADE FOUNDATION REINFORCING BAR #X3 EACH 19 BENT2'X 1
PLYWOOD - " 4 X & SHEET 11 MATERIAL size MEASURE QUANTITY REMARKS REINFORCING BAR “uxs LINEAR FEET 100
STEEL SHEATHING 14 GA. 4 X 8 SHEET 7 CONCRETE CUBIC YARD 2
REINFORCING BAR “xy EACH 19 BENT 2 X 1"
REINFORCING BAR #x8" LINEAR FEET 100 ALTERNATIVE (1) REINFORCED CONCRETE CEILING
HARDWAR CONCRETE CUBIC YARDS 2 MATERIAL P VEASURE QUANTITY REMARKS
MATERIAL DIAMETER| LENGTH |MEASURE|  QUANTITY REMARKS : ' REINFORCING BAR “xa EACH 19 BENTZ X 2'
DOOR EACH 1 MADE ON SITE ALTERNATIVE (1) REINFORCED CONCRETE CEILING REINFORCING BAR X8 LINEAR FEET 14
HINGES MIN. 312" EACH 3 SEEITEM 3 ON CONCRETE CUBIC YARD 1
MATERIAL SIZE MEASURE QUANTITY REMARKS
LONG SHEET 14 ALTERNATIVE (2) WOOD-FRAME CEILING
u . o
SLIDE BOLTS/ EACH 3 SEE TTEM 3 ON REINFORCING BAR X4 EACH 19 BENT 2 X 2
DEAD BOLTS SHEET 14 REINFORCING BAR uxe LINEAR FEET 14 MATERIAL s1zE MEASURE QUANTITY REMARKS
ANCHOR BOLTS 2 [N 2 EAch 2 SEEDETAIL4ON CONCRETE CUBIC YARDS 1 SYP. LUMBER 2°X6" X8 EACH 10
EMBED. SHEET 4 ALTERNATIVE (2) WOOD-FRAME CEILING PLYWOOD uadl 4 X 8 SHEET
pp—— EACH . SEE ITEM 2 ON STEEL SHEATHING 14GA. 4 X8 SHEET
CONNECTORS SHEET 14 MATERIAL SIZE MEASURE QUANTITY REMARKS
— HARDWARE
pp—— EACH . SEEITEM ZON SYP. LUMBER 2'X6"X8 EACH 10
CONNECTORS SHEET 14 PLYWOOD 34" 4 X 8 SHEET 4 MATERIAL MEASURE QUANTITY REMARKS
bl 14GaA. 4 X & SHEET 2 DEADBOLTS EACH 3 SEE ITEM 3 ON SHEET 14
HARDWARE DOORFRAME EACH 1 SEE DETAIL 2 ON SHEET 6
DOOR EACH 1 SEE ITEMS 3 AND 4 ON SHEET 14
MATERIAL MEASURE QUANTITY REMARKS
TYPE D" EACH 20 SEE ITEM 2 ON SHEET 14
DEADBOLTS EACH 3 SEE ITEM 3 ON SHEET 14 CONNEGTOR®
DOORFRAME EACH 1 SEE DETAIL 1 ON SHEET 6 *REQUIRED ONLY FOR ALTERNATIVE (2) WOOD-FRAME CEILING
DOOR EACH 1 SEE ITEMS 3 AND 4 ON SHEET 14
TYPE "D" EACH 20 SEE ITEM 2 ON SHEET 14 CHASE WALL
CONNECTOR®
MATERIAL sizE MEASURE QUANTITY REMARKS
* REQUIRED ONLY FOR ALTERNATIVE (2) WOOD-FRAME CEILING
P.T. LUMBER 2"X6" X8 EACH 1
CHASE WALL SYP. LUMBER 2 X8" X8 EACH 10
MATERIAL SizE MEASURE QUANTITY REMARKS
P.T.LUMBER 2"X6" X8 EACH 1
SYP. LUMBER 2Xeé" X8 EACH 10 MATERIALS LlSTS

NOTE: ALL QUANTITIES SHOWN

ARE BASED ON AN 8'X8'X8' SHELTER.
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SHELTER:

INSULATING CONCRETE FORMS ON SLAB - ON -GRADE

SHELTER: WOOD-FRAME WITH CMU INFILL

WALL ON SLAB-ON-GRADE

INSULATING CONCRETE FORMS - FLAT WALL ALTERNATIVE WALLS
MATERIAL SIZE MEASURE QUANTITY REMARKS MATERIAL SIZE MEASURE QUANTITY REMARKS
FORMS SQUARE FEET Py SYP. LUMBER 2 X4 X8 EACH 38
CONCRETE P.T. LUMBER 2" X4 X8 EACH 4
GONCREIE . CUBIC YARDS 3
CONCRETE CUBIC YARDS p SYP. LUMBER 2"X6" X8 EACH 1
REINFORCING BARS PLYWOOD 34" 4 X 8 SHEET 2%
ENoRCiNG * LINEAR FEET 672
REINFORCING BARS " UINEAR FEET 528 SOLID BLOCK 4" X 8" X 16 EACH 128 DRY - STACK
SYP. LUMBER 2" X 8°X 10" EACH 2
SYP. LUMBER 1" X4 X8 EACH 19
INSULATING CONCRETE FORMS-WAFFLE GRID WALL ALTERNATIVE
CEILING
MATERIAL SIZE MEASURE QUANTITY REMARKS
MATERIAL SIZE MEASURE QUANTITY REMARKS
FORMS SQUARE FEET 256
SYP. LUMBER 2X6" X8 EACH 10
CONCRETE RID WALL CUBIC YARDS 38 PLYWOOD 3 4" X 8" SHEET
p— STEEL SHEATHING 14 GA. 4' X 8 SHEET
8 WAFFLE GRID WALL CUBIC YARDS 5
HARDWARE
REINFORCING BARS # LINEAR FEET 416
#5 LINEAR FEET 256 MATERIAL DIAMETER| LENGTH |MEASURE|  QUANTITY REMARKS
DOOR FRAME EACH 1 SEE DETAILS 5 AND 6 ON
SLAB-ON-GRADE FOUNDATION SHEET 9
MATERIAL SiZE MEASURE QUANTITY REMARKS DOOR EACH 1 SEE ITEMS 3 AND 4 ON
CONCRETE CUBIC YARDS 2 SHEET 14
REINFORCING BARS #4 LINEAR FEET 192 ANCHOR BOLTS 12 MIN. 2-1/8"] EACH 25
EMBED.
INSULATING CONCRETE FORM ROOF ALTERNATIVE TYPE "E" EACH 2 SEE [TEM 20N
MATERIAL SIZE MEASURE QUANTITY REMARKS CONNECTORS SHEET 14
FORMS SQUARE FEET o TYPE “F* CONNECTORS| EACH 14 SEE ITEM 2 ON SHEET 14
SONGRETE CUBIC YARDS 7 TYPE "G EACH 14 SEE [TEM 2ON
REINFORCING BARS * LINEAR FEET 128 CONNECTORS SHEET 14
# LINEAR FEET 22 DEADBOLTS EACH 3 SEE ITEM 3 ON SHEET 14
16D NAILS LB 20
LAT CONCRETE ROOF ALTERNATIV
MATERIAL SIZE MEASURE QUANTITY REMARKS CHASE WALL
CONCRETE CUBIC YARDS 1 MATERIAL SIZE MEASURE QUANTITY REMARKS
REINFORCING BARS #4 LINEAR FEET 128 P.T. LUMBER 2"X6" X8 EACH 1
SYP. LUMBER 2°X6" X8 EACH 10
HARDWARE
MATERIAL SIZE MEASURE QUANTITY REMARKS
DEADBOLTS EACH 3 SEETEM3ON
DOORFRAME EACH 1 SEEDFIAIL TON
DOOR EACH P SEE ITEMS 3 AND 4 ON

SHEET 14

SHELTER: WOOD-FRAME WITH PLYWOOD AND STEEL SHEATHING
WALL ON SLAB-ON-GRADE

WALLS

MATERIAL SIZE MEASURE QUANTITY REMARKS
SYP. LUMBER 2°X4"X8 EACH 58
P.T. LUMBER °X4"XE EACH 4
PLYWOOD " 4 X 8 SHEET 16
STEEL SHEATHING 14GA. 4' X 8' SHEET
SYP. LUMBER 2°X10°X 8" EACH
SYP. LUMBER X6 X8 EACH 1
CEILING

MATERIAL SIZE MEASURE QUANTITY REMARKS
SYP. LUMBER 2°X6" X8 EACH 10
PLYWOOD " 4 X8 SHEET
STEEL SHEATHING 14 GA, 4' X 8" SHEET
HARDWARE

MATERIAL  |DIAMETER| LENGTH | MEASURE|  QUANTITY REMARKS
DOOR FRAME EACH 1 SEE DETAILS 5 AND 6 ON

SHEET 9
DOOR EACH 1 SEE ITEMS 3 AND 4 ON
SHEET 14
ANCHOR BOLTS 112 | MIN.2-1/8"| EACH 25
EMBED.
TYPE “E" EACH 2 SEE ITEM 20N
CONNECTORS SHEET 14
TYPE "F" EACH 14 SEE ITEM 2 ON SHEET 14
CONNECTORS
TYPE "G" EACH 1 SEE ITEM 2 ON SHEET 14
CONNECTORS
DEADBOLTS EACH 3 SEE ITEM 3 ON SHEET 14
16D NAILS LB, 20
CHASE WALL

MATERIAL SiZE MEASURE QUANTITY REMARKS
P.T. LUMBER 'X6" X8 EACH 1
SYP. LUMBER 2°Xe" X8 EACH 10

NOTE: ALL QUANTITIES SHOWN
ARE BASED ON AN 8'X8X8' SHELTER.

MATERIALS LISTS
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